Fluoride, triclosan and organic weak acids as modulators of the arginine deiminase system in biofilms and suspension cells of oral streptococci.
The arginine deiminase system (ADS) of oral bacteria is a major generator of alkali (ammonia) in dental plaque and is considered to have anticaries effects. However, many of the antimicrobial agents used in oral care products may reduce alkali production by the ADS. The objective of our work was to assess the sensitivity of the ADS of oral streptococci to commonly used antimicrobials, fluoride, triclosan and organic weak acids. Streptococcus sanguinis NCTC 10904 and Streptococcus ratti FA-1 were grown in suspension cultures and mono-organism biofilms. ADS activity at pH values of 4, 5 and 6 was assessed, and the actions of the agents was determined in terms of reduced production of alkali from arginine, inhibition of ADS enzymes and changes in uptake of arginine. ADS activity was not greatly affected by pH changes between 4 and 6 and was greater per unit of biomass for cell suspensions than for biofilms. NaF was a poor inhibitor, while triclosan was highly effective with a 50% inhibitory dose for the two organisms between 0.03 and 0.05 and between 0.10 and 0.15 mm-h for suspension cells and biofilms, respectively. The weak acid indomethacin was nearly as potent at pH 4.0 as triclosan, while capric and lauric acids were less potent, especially for biofilms. The methyl ester of lauric acid was slightly stimulatory. The major targets for the inhibitors appeared to be transport systems for arginine uptake, although carbamate kinase was a secondary target. Triclosan, indomethacin, caprate and laurate can reduce ADS activity in dental plaque.